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The Effect of Health Education on the
Rate of Ophthalmic Examinations Among
African Americans With Diabetes Mellitus
Charles E. Basch, PhD, Elizabeth A. Walker, DNSc, Crystal J. Howard, MA,
Harry Shamoon, MD, and Patricia Zybert, PhD

Diabetes-related eye disease is the lead-
ing cause of new cases of blindness among
adults in the United States,' resulting in loss
of vision for an estimated 12 000 to 24000
people2 and generating almost $500 million in
health care and associated costs annually.3
From 1980 to 1994, race-specific, age-
adjusted prevalence rates for diabetes mellitus
were higher for African Americans than for
Whites, and the percentage increase in age-
adjusted prevalence was greater for African
Americans than for Whites.4 African Ameri-
cans may have a lower quality of diabetes
care5 and suffer increased morbidity and mor-
tality associated with diabetes compared with
Whites,6'7 including a 40% higher frequency
of severe visual impairment8 and twice the
rate of blindness caused by diabetic retinopa-
thy.8 Most diabetes-related vision loss is due
to diabetic retinopathy, a microvascular disor-
der of the retina9 that to some degree eventu-
ally affects almost all people with diabetes.'0
Initial damage to the retina occurs during an
asymptomatic stage, 8,11,12 but timely laser
photocoagulation can prevent the extensive
neovascularization, hemorrhage, and traction
and detachment ofthe retina by adhesions that
lead to loss ofvision.'317

Currently, the American Diabetes Associ-
ation (ADA), the Centers for Disease Control
and Prevention (CDC), Health Plan Employer
Data and Information Set, and the US Public
Health Service all support annual dilated reti-
nal examinations for persons with diabetes. In
particular, current ADA standards of diabetic
eye care stipulate that all persons with type 2
(non-insulin-dependent) diabetes mellitus
have an annual dilated retinal examination,
beginning at diagnosis, and that individuals
with type 1 (insulin-dependent) diabetes who
are 10 years or older should begin to receive
annual ophthalmic examinations within 3 to
5 years of diagnosis.'8
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Nevertheless, regional'9'20 and national5'21
data indicate that most people with diabetes do
not receive annual dilated ophthalmic exami-
nations and that African Americans may be
less likely to be examined than Whites.5 The
ADA, the National Eye Institute, the American
Academy of Ophthalmology, the CDC, and
various local organizations have disseminated
awareness programs for the general public as
well as for health care providers to promote
annual ophthalmic examinations. None of
these programs have been formally evaluated
in a randomized controlled trial.

We developed a multicomponent educa-
tional intervention to promote ophthalmic
examinations among persons with diabetes
and conducted a randomized controlled trial to
evaluate its efficacy. Our goal was to enhance
patients' motivation to receive examinations,
while bolstering their ability and social sup-
port to act on that motivation.22'23 The inter-
vention was designed specifically for African
Americans with diabetes.

Methods

General Design

The evaluation was designed as a ran-
domized controlled trial with the individual as
the unit of assignment and analysis. Diabetes
patients receiving care at general medical out-
patient clinics were randomized to either the
control or the intervention group. The control
group received routine medical care as pro-
vided by their clinic. The intervention group
received routine medical care plus the educa-
tional intervention. The study outcome was
documented receipt of a dilated retinal exami-
nation within 6 months ofrandomization.

Site Selection and Characteristics

Subjects were recruited from the gen-
eral medical clinics at 5 different sites in the
New York City metropolitan area. Criteria
for site selection were as follows: (1) sub-
stantial African American population served;
(2) on-site availability of ophthalmology ser-
vices; (3) cooperation vis-'a-vis access to
medical records and on-site recruitment; (4)
medical director's stated expectation that no
independent intervention to increase rates of
ophthalmic examination would be initiated
during the course of the study; and (5)
approval from the respective institutional
review boards.

We did not formally assess "routine
medical care." Each medical center had
patient education services within the depart-
ment of nursing and printed diabetes patient
education materials available in the clinic.

Three of the 5 sites also had certified dia-
betes educators on the staff who offered free
periodic diabetes education programs.

Recruitment and Randomization

Between December 1993 and Novem-
ber 1995, we recruited and randomized 280
subjects. Research staff reviewed patient
charts on the day of an already-scheduled
clinic appointment. Eligibility criteria based
on chart audits included a diagnosis of dia-
betes mellitus, being African American,
being 18 years or older, having no documen-
tation of a dilated retinal examination in the
preceding 14 months, and having been seen
at the clinic at least 1 other time in the past
year. Prospective subjects were approached
about participating in a study ofthe effective-
ness of an educational intervention to prevent
complications of diabetes.

Interested patients were interviewed
about personal and demographic characteris-
tics; recent eye, foot, and nutrition screening;
and current telephone number. Exclusionary
criteria included blindness in both eyes,
advanced eye disease such as macular edema
or proliferative diabetic retinopathy, progres-
sive medical illness in which death was
expected within approximately 2 years,
impaired cognitive or functional ability, and
stated intention to move from the area during
the next 2 years. Written informed consent
was obtained from interested individuals who
met the eligibility criteria. After research staff
confirmed that subjects could be reached by
telephone, they were enrolled and random-
ized within site and sex groups. We random-
ized subjects in pairs by using tables of ran-

24dom permutations.

Intervention

The intervention developed specifically
for this study had 3 components: a low-liter-
acy, 9-page color booklet,25 a motivational
videotape,26 and semistructured telephone
education and counseling. The booklet and
videotape were mailed immediately following
randomization; both were entitled The World Is
a Beautiful Place to See. The booklet was
didactic in nature, addressing 2 main points:
(1) What is diabetic retinopathy? and (2) What
can you do about diabetic retinopathy? The
booklet emphasized that people with diabetes
should have a dilated eye examination at least
once every year. The videotape used emotional
appeals through storytelling to increase moti-
vation to have a yearly dilated retinal examina-
tion. A cover letter encouraged participants to
read the booklet and watch the videotape.

The telephone outreach was initiated
approximately 1 week after the mailing. Using

a semistructured protocol, the health educator
(C.J.H.) offered one-on-one, interactive educa-
tion and counseling. Having established rap-
port, she worked to identify and understand
each subject's reasons for and/or barriers to
having a dilated retinal examination. Focused
problem-solving then guided the subject
toward making an informed choice about
receiving an ophthalmic examination. The ini-
tial goal was to elicit a verbal commitment to
schedule an eye examination. Progress toward
actual receipt of the examination was moni-
tored with follow-up calls. Individually tai-
lored mailings of tip sheets provided practical
strategies for overcoming specific barriers.
When a subject reported having a dilated reti-
nal examination, a congratulatory letter was
sent. Subjects were encouraged to go for an
examination each year. Phone calls continued
until an examination was reported or 6 months
had passed, whichever came first. The median
number of calls was 4 and the median time
spent was 53 minutes per person. Intervention
implementation was documented in detailed
monitoring logs.

Subjects in the control group were
mailed an ADA meal-planning booklet.27 Six
months after randomization, control subjects
were sent the intervention booklet along with
a cover letter urging them to consult their
physician if they had not had a dilated eye
examination in the past year.

Outcome Measures

The main study outcome was a docu-
mented dilated retinal examination within
6 months of randomization. Research staff,
unaware of subjects' group assignment,
audited medical records. Clinical results of
eye examinations were also recorded. Six
months after randomization, all subjects were
interviewed by telephone. If they reported
being examined outside the recruitment site,
written verification from the outside provider
was sought. Definitive outcome assessments
were completed for 273 subjects (97.5%).
There were 26 written verifications from out-
side providers. For 7 subjects (3 in the inter-
vention group and 4 in the control group), we
were unable to obtain either the follow-up
chart review (n = 2) or the requisite outside
verification (n = 5). These 7 were classified
as not receiving a dilated eye examination,
regardless of the examination status reported
in the telephone interview.

Data Analysis

Analyses were performiied on an inten-
tion-to-treat basis; i.e., all subjects in the inter-
vention group were assumed to have received
a full dose of the intervention. Stepwise logis-
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tic regression was used to identify predictors
ofexamination status. Possible predictors were
intervention status, age, duration of diabetes,
sex, receipt of Medicare or Medicaid, educa-
tion, employment, marital status, and income,
as well as all corresponding interaction terms
(i.e., intervention by demographic variable).
Site effects for the n= 5 sites were controlled
by forced entry ofn - 1 = 4 dummy variables.
Stepwise logistic regression was also used to
identify predictors of examination status
within the intervention and control groups

separately. Computations were performed on a

personal computer with SPSS/PC+ software.28

Results

Characteristics ofthe Sample

Eligibility was assessed for 1569 indi-
viduals. The main reasons for exclusion were
as follows: dilated retinal examination
within the preceding 14 months (n = 569),
advanced eye disease (n = 169), specified

TABLE 1-Baseline Personal and Demographic Characteristics of 280 African
Americans With Diabetes Mellitus Randomized to Intervention and
Control Groups: NewYork Metropolitan Area, 1993-1995

Male, %
Married, %
Unemployed, %
Completed high school, %
Receives Medicaid, %
Receives Medicare, %
Insured, %
Family income < $10 000, %
Mean age, y (SD)
Mean duration of disease, y (SD)

medical or psychiatric problem (n = 130),
and limited access to a telephone (n = 79).
Thirty-eight individuals refused to partici-
pate. A total of 137 subjects were random-
ized to the intervention group and 143 to the
control group. There were no significant dif-
ferences between groups on any of the avail-

Intervention Patients
(n = 137)

34.3
33.6
73.0
43.8
43.0
22.4
70.1
69.1
55.6 (12.9)
8.1 (7.4)

Control Patients
(n = 143)

34.3
29.4
65.7
50.7
41.1
21.1
67.8
64.8
53.9 (12.8)
7.8 (7.3)

able personal and demographic variables
(Table 1). The intervention was completed
with 130 subjects (94.9% of those assigned
to the experimental group). Four subjects
could not be reached, and 3 refused calls at
the very outset of the intervention process.

Figure 1 shows subject flow through the

1880 American Journal of Public Health

FIGURE 1-Flow of subjects through a randomized controlled efficacy trial of an educational intervention to increase rates
of ophthalmic examination among metropolitan New York African Americans with diabetes mellitus: eligibility
assessment to outcome measurement.
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study from eligibility assessment to recruit-
ment to 6-month follow-up.

Outcome Data

Site variables ranged in significance
from P = .07 to P<.001. With the site vari-
ables included, the odds ratio for examination
status associated with receiving the interven-
tion was 4.3 (95% confidence interval [CI] =
2.4, 7.8). No other variables entered the equa-
tion. In the intervention group, no variables
other than site predicted examination. In the
control group, sex was a significant predic-
tor: the odds ratio associated with being male
was 0.3 (95% CI = 0. 1, 0.9).

Discussion

This study demonstrates that a patient-
targeted educational intervention can sub-
stantially increase rates of examination for
ophthalmic complications of diabetes. The
odds ratio for examination status 6 months
after randomization associated with the
intervention was 4.3. The examination rate
calculated by totaling across study sites was
54.7% in the intervention group and 27.3%
in the control group. There are no published
reports of comparable success with other
interventions.

Legorreta and colleagues29 assessed the
impact of a patient- and provider-targeted
"reminder" intervention among adult diabetic
patients in a large, network-based health
maintenance organization. Patients (n =
19397) received educational materials and a
report on their most recent dilated eye exami-
nation. Providers received a copy of the cur-
rent ADA guidelines, a list of their own
patients due for examination, and labels and a
form letter to send to these patients. Postin-
tervention rates of retinopathy examination,
as documented by billing-claims data, were
27% higher than in the preintervention calen-
dar year. The authors concluded that the
intervention would likely need regular repeti-
tion to have a major impact in this popula-
tion. A study by Brooks and colleagues,30
with an almost identical intervention, pro-
duced similar results.

Newcomb, Klein, and Massoth3'
reported on a controlled intervention study
of older-onset diabetes patients. The inter-
vention group received educational materi-
als and a report on their past dilated eye
examinations. Examination results were
also forwarded to primary care providers.
Posttest levels of ophthalmic examinations,
visual impairment, and knowledge of
retinopathy were similar between the inter-
vention and control groups. The authors

concluded that a more intensive intervention
was needed.

In our study, almost 75% of the control
group and nearly 50% of the intervention
group did not receive an examination within
6 months of randomization. Rates of oph-
thalmic examination for persons with dia-
betes are unacceptably low nationwide,5'2'
even among groups with ready access to
medical care.2>32 Just under half (49%) of
2405 individuals with diabetes responding to
the 1989 National Health Interview Survey
reported having a dilated eye examination in
the preceding year.21 A study in a large, net-
work-based health maintenance organization,
which analyzed 1993 and 1994 claims from
ophthalmologists and optometrists, reported
only 20% of patients with diabetes receiving
a retinal examination.29 The discrepancy in
examination rates between these 2 studies
suggests that self-reports may be inflated. In
our population of low-income African Amer-
icans, just over one third of those considered
for enrollment had received an ophthalmic
examination in the past 14 months. This rate
is consistent with that from a recent survey of
Medicare recipients.5

Focusing on high-risk subgroups is a
valid strategy for improving overall rates, but
the fact that all population subgroups are
underexamined suggests that this interven-
tion could profitably be adapted for other,
more diverse settings. To have real public
health significance, the intervention, or its
components, would have to be disseminated
on a broad scale. A logical next step would be
to investigate the relative costs and effective-
ness associated with each intervention com-
ponent in a larger medical setting, including
managed care, and to assess the effect on pre-
venting loss of vision.

Identification of those most and least
likely to be influenced by the intervention
would guide adaptation of the intervention to
specific subgroups.33'34 Of particular interest
are subgroups that are most resistant to
change. A common reason for not scheduling
or keeping an eye appointment was an acute
health problem that took precedence over
preventive care. Other barriers mentioned
during the telephone outreach included fam-
ily crisis, lack of time, and inclement weather.
Our data suggest that males may be less
likely to be examined under usual-care cir-
cumstances (odds ratio = 0.3 for being exam-
ined in the control group), but we do not have
the statistical power to properly address the
effect of sex on the intervention's results.

The ultimate goal of this intervention is
to promote sustained annual examination for
ophthalmic complications of diabetes. A
drawback of our study is that follow-up was
limited to 6 months after randomization.

Briefs

However, controlled trials aimed at imple-
menting care standards should be of brief
duration so as not to jeopardize delivery of
care to the control group.

To achieve the revised Year 2000 and
Year 2010 Goals ofthe US Public Health Ser-
vice, and to fully realize the benefits of
sophisticated treatment technology, rates of
ophthalmic examination must rise. Our inter-
vention was associated with an odds ratio of
4.3 for receiving a documented dilated eye
examination 6 months after randomization in
a sample of low-income African Americans
with diabetes. This intervention approach
merits further dissemination and evaluation
to assess its generalizability. D
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